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D scription 

[0001] The present invention relates to a process for 
the production of chimeric antibodies using recombinant 
DNA techniques. 

[0002] In the present application, the term 'chimeric 
antibody' is used to describe a protein comprising at 
least the antigen binding portion of an immunoglobulin 
molecule (tg) attached by peptide linkage to at least part 
of another non-lg protein. 

[0003] Sharon J. et al., Nature, 309, 364-367, 24th 
May 1984 disclose the preparation of a gene encoding 
the V region of the mouse heavy chain and the C region 
of a mouse k light chain. The gene was introduced into 
a mouse myeloma cell line which secreted a mouse light 
chain. The transformed cell produced dimeric mole- 
cules. It is indicated that structural studies on these 
dimeric molecules might provide insights into designing 
antibody molecules consisting of V H and V L attached to 
other molecules of interest such as enzymes and toxins. 
[0004] WO-A-84/00382 (US Dept. of Commerce) dis- 
closes a number of antibody conjugates for use in the 
prevention of graft versus host disease. The conjugates 
are produced by covalently attaching a protein toxin, 
ricin, to a monoclonal antibody by the use of the chem- 
ical linker m-maleimidobenzoyl-N-hydroxy-succinimide 
ester. 

[0005] In recent years, advances in molecular biology 
based on recombinant DNA techniques have provided 
processes for the production of a wide range of heterol- 
ogous polypeptides by transformation of host cells with 
heterologous DNA sequences which code for the pro- 
duction of the desired products. 
[0006] EP-A-0 088 994 (Schering Corporation) pro- 
posed the construction of recombinant DNA vectors 
comprising a ds DNA sequence which codes for a var- 
iable region of a light or a heavy chain of an Ig specific 
for a predetermined ligand. The ds DNA sequence is 
provided with initiation and termination codons at its 5'- 
and 3'- termini respectively, but lacks any nucleotides 
coding for amino acids superfluous to the variable re- 
gion. The ds DNA sequence is used to transform bac- 
terial cells. The application does not contemplate the 
production of chimeric antibodies. 
[0007] EP-A-0 102 634 (Takeda Chemical Industries 
Limited) describes the cloning and expression in bacte- 
rial host organisms of genes coding for the whole or a 
part of human IgE heavy chain polypeptide, but does 
not contemplate the production of chimeric antibodies. 
[0008] EP-A 0 120 694 (Celltech Ltd.), which was pub- 
lished after the priority date of the present application, 
describes processes for producing Ig molecules by re- 
combinant DNA technology. It also discloses a process 
for producing modified Ig molecules in which the anti- 
gen-binding region is derived from a first species, class 
or subclass and other parts of the Ig molecule is derived 
from a second, different species, class or subclass of Ig. 
[0009] EP-A-0 125 023 (Genentech Inc. et al.), which 



was published after the priority date of the present ap- 
plication, proposes the use of recombinant DNA tech- 
niques in bacterial cells to produce Ig's which are anal- 
ogous to those normally found in vertebrate systems 
s and to take advantage of the gene modification tech- 
niques proposed therein to construct modified forms of 

ig- 

[0010] It is believed that the proposals set out in the 
above Genentech application did not lead to the expres- 
w sion of any significant quantities of Ig polypeptide 
chains, nor to the production of Ig activity, nor to the se- 
cretion and assembly of the chains into the desired chi- 
meric Ig's. 

[001 1] The production of monoclonal antibodies was 
15 first disclosed by Kohler and Milstein (Kohler, G. and Mil- 
stein, C, Nature, 256, 495-497, 1975). Such mono- 
clonal antibodies have found widespread use not only 
as diagnostic reagents (see, for example, 'Immunology 
for the 80s, Eds. Voller, A., Bartlett, A., and Bidwell, D., 
20 MTP Press, Lancaster, 1981) but also in therapy (see, 
for example, Ritz, J. and Schlossman, S.F., Blood, 59, 
1-11, 1982). 

[0012] The recent emergence of techniques allowing 
the stable introduction of Ig gene DNA into myeloma 

25 cells (see, for example, Oi, V.T., Morrison, S.L., Herzen- 
berg, L.A. and Berg, P., PNAS USA, 80, 825-829, 1983; 
Neuberger, M.S., EMBO J., 2, 1373-1378, 1983; and 
Ochi, T, Hawley, R.G., Hawley, T, Schulman, M.J., 
Traunecker, A., Kohler, G. and Hozumi, N, PNAS USA, 

30 80, 6351-6355, 1 983), has opened up the possibility of 
using in vitro mutagenesis and DNA transfection to con- 
struct recombinant Igs possessing novel properties. 
[0013] However, it is known that the function of an Ig 
molecule is dependent on its three dimensional struc- 

35 ture, which in turn is dependent on its primary amino 
acid sequence. Thus, changing the amino acid se- 
quence of an ig may adversely affect its activity. More- 
over, a change in the DNA sequence coding for the Ig 
may affect the ability of the cell containing the DNA se- 

40 quence to express, secrete or assemble the Ig. 

[0014] It is therefore not at all clear that it will be pos- 
sible to produce functional altered antibodies by recom- 
binant DNA techniques. 

[001 5] Similar considerations apply to other proteins. 

45 it therefore cannot be expected that fusion of a gene 
coding for at least part of an Ig with a gene coding for 
at least part of a non-lg protein will lead to expression 
of any protein, let alone expression of protein which can 
be secreted and assembled to give a functional chimeric 

so antibody. 

[0016] However, the present inventors have now dis- 
covered unexpectedly that it is possible to produce by 
recombinant DNA techniques secreted, assembled chi- 
meric antibodies comprising at least part of an Ig mole- 
55 cule and at least part of a non-lg protein, in which both 
parts are capable of functional activity. 
[0017] This surprising result is achieved by the use of 
the process of the present invention, which comprises: 
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a) preparing an expression vector including a suit- 
able promoter operably linked to a DNA sequence 
comprising a first part which encodes at least the 
variable region of the heavy or light chain of an ig 
molecule and a second part which encodes at least 5 
part of a second protein; 

b) transforming an immortalised mammalian ceil 
line, which secretes an isolated light or heavy chain 
respectively complementary to the part of the !g 
molecule encoded by the first part of the vector pre- 
pared in step (a), with the prepared vector; and 

c) culturing said transformed cell line to produce a 
chimeric antibody. 

[0018] The present invention also provides an alter- 
native process for producing a chimeric antibody com- 
prising at least part of an Ig molecule and at least part 
of a non-lg protein, in which both parts are capable of 
functional activity, which process comprises: 

a) preparing a first expression vector including a 
suitable promoter operably linked to a DNA se- 
quence comprising a first part which encodes at 
least the variable region of the heavy or light chain 
of an Ig molecule and a second part which encodes 
at least part of a non-lg protein; 

b) preparing a second expression vector including 
a suitable promoter operably linked to a DNA se- 
quence which encodes at least the variable region 
of a complementary light or heavy chain respective- 
ly of an Ig molecule; 

c) transforming an immortalised mammalian cell 
line with the first and second expression vectors 
prepared in steps a) and b); and 

d) culturing said transformed cell line to produce the 
chimeric antibody. 

[001 9] The present invention further provides another 
alternative process for producing a chimeric antibody 
comprising at least part of an Ig molecule and at least 
part of a non-lg protein, in which both parts are capable 
of functional activity, which process comprises: 

a) preparing an expression vector including: a first 
DNA sequence comprising a first part which en- 
codes at least the variable region of the heavy or 
light chain of an Ig molecule and a second part 
which encodes at least part of a non-lg protein op- 
erably linked to a suitable promoter; and a second 
DNA sequence which encodes at least the variable 
region of a complementary light or heavy chain re- 
spectively of an Ig molecule operably linked to a 
suitable promoter; 

b) transforming an immortalised mammalian cell ine 
with the expression vector prepared in step a); and 

c) culturing said transformed cell line to produce the 
chimeric antibody. 



[0020] The immortalised cell line is preferably of lym- 
phoid origin, such as a myeloma, hybridoma, trioma or 
quadroma cell line. The cell line may also comprise a 
normal lymphoid cell, such as a B-cell, which has been 
immortalised by transformation with a virus, such as the 
Epstein-Barr virus. Most preferably, the immortalized 
cell line is a myeloma cell line or a derivative thereof. 
[0021] It is known that some immortalised lymphoid 
cell lines, such as myeloma cell lines, in their normal 
state secrete isolated Ig tight or heavy chains. Such cell 
lines can be used in the first process of the invention, 
provided that the normally secreted chain is comple- 
mentary to the part of the Ig molecule encoded by the 
first part of the vector prepared in step a). 
[0022] However, where the immortalised cell line 
does not secrete or does not secrete a complementary 
chain, it will be necessary to use the second or third 
process of the invention. 

[0023] The techniques by which such vectors can be 
produced and used to transform the immortalised cell 
lines are well known in the art, and do not form any part 
of the invention. However, they are well illustrated in the 
following Examples. 

[0024] In the case where the immortalised cell line se- 
cretes a complementary light or heavy chain, the trans- 
formed cell line may be produced by transforming a suit- 
able bacterial cell with the vector and then fusing the 
bacterial cell with the immortalised cell line, e.g. by 
spheroplast fusion. 

[0025] The first part of the DNA sequence, which en- 
codes at least the variable region of the heavy or light 
chain of the Ig molecule, may be joined directly to the 
non-lg protein part thereof. Alternatively, the variable re- 
gion part may be joined to the non-lg protein part by an 
intervening sequence which encodes a specific cleav- 
age sequence, for instance a Factor Xa cleavage se- 
quence as described in EP-A-0 1 61 937. Reference may 
be made to this application for further discussion of the 
use to specific cleavage sequences. 
[0026] According to a second aspect of the present 
invention, there is provided a chimeric antibody com- 
prising at least part of an Ig molecule and at least part 
of a non-lg protein, in which both parts are capable of 
functional activity, the antibody comprising: 

a) a first polypeptide chain comprising (i) at least 
the variable region of the heavy or light chain of an 
Ig molecule and (ii) at least part of a non-lg protein, 
the parts (i) and (ii) being linked together by a spe- 
cifically clearable linker sequence; and 

b) a second polypeptide chain comprising at least 
the variable region of a complementary light or 
heavy chain respectively of an Ig molecule, 

the first and second chains being associated to- 
gether so as to form an antigen binding site. 
[0027] In the first polypeptide chain, the non-lg protein 
may be: 
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i) at feast the active portion or all of an enzyme; 

ii) a protein having a known binding specificity; or 

iii) a protein toxin, such as ricin. 

[0028] The chimeric antibody in case i) above may be 
used, in particular, in an enzyme linked immunoassay 
(ELISA) system, in place of the present use of separate 
antibodies and enzymes. 

[0029] The chimeric antibody in case ii) above may 
also be used in immunoassays, For instance, the protein 
may have a binding specificity for an easily detectable 
label, such as a heavy or radioactive metal or a dyed or 
dyeable molecule. 

[0030] The chimeric antibody in case iii) above will 
clearly be of use in therapy, for instance as a targeted 
cytotoxic agent for cancer therapy. In this respect refer- 
ence may be made to an article by Thorpe et al. (Thorpe, 
P.E., Edwards, D.C., Davies, A.J.S. and Ross, W.CJ., 
in 'Monoclonal Antibodies in Clinical Medicine', 
167-201, Eds., McMichael, A.J. and Fabre, J.W., Aca- 
demic Press, 1982). 

[0031] The chimeric antibodies of the present inven- 
tion include a specific cleavage site between the varia- 
ble region part (i) and the non-lg protein part (ii). Such 
chimeric antibodies may be used for purifying the non- 
lg protein. For instance, the variable region may be 
made specific for a hapten which can be immobilised on 
a chromatography medium. The chimeric antibody can 
then be immobilised by affinity chromatography and 
contaminating material can be washed away. The non- 
lg protein can then be cleaved from the variable region 
either before or after the variable region is eiuted from 
the chromatography medium. 

[0032] The present invention is described in more de- 
tail, by way of non-limiting illustration only, with refer- 
ence to the accompanying drawings; in which: 

Figure 1 A shows the structure of plasmid pSV-Vu.1 ; 
Figure 1 B shows the predicted structure of the IgM 
molecule produced by the J558L cell line trans- 
formed with the plasmid pSV-Vu.1 ; 
Figure 2 shows polyacrylamide gels of the purified 
IgM molecule produced by the J558L cell line trans- 
formed with the plasmid pSV-Vu.1 ; 
Figure 3A shows the structure of plasmid pSV-u. N . 

Figure 3B shows the predicted structure of the F(ab) 
2 chimeric antibody produced by the J558L cell line 
transformed with the plasmid pSV-V NP7 5; 
Figure 4 shows polyacrylamide gels of purified 
products produced by the J558L cell line trans- 
formed with various plasmids; 
Figure 5 shows polyacrylamide gels of purified 
products produced by the J558L cell line trans- 
formed with various plasmids in the presence or ab- 
sence of tunicamycin; 

Figure 6A shows the structure of plasmid pSV-V N . 
p^SNase; 



Figure 6B shows the predicted structure of the chi- 
meric antibody produced by the J558L cell line 
transformed with the plasmid pSV-V NP7 SNase; 
Figure 7 shows polyacrylamide gels used for mon- 
s itoring SNase activity; 

Figure 8 shows an ELISA-type assay; 

Figure 9 shows the structure of plasmid pSV-V NPy - 

myc; 

Figure 10 shows an assay for c-myc antigenic de- 
10 terminant in Fab-myc; 

Figure 11 A shows the structure of plasmid pSV-V N . 
p^lenow; 

Figure 11 B shows the predicted structure of the 
Fab-TKIenow chimeric antibody produced by the 
is J558L cell line transformed with plasmid pSV-V NPy - 
Klenow; 

Figure 1 2 shows polyacrylamide gels of the purified 
Fab-TKIenow chimeric antibody; and 
Figure 1 3 shows an assay for Klenow fragment ac- 
20 tivity. 

[0033] In the drawings which show plasmids, thin hor- 
izontal lines depict pSV2 gpt vector, thick lines represent 
mouse or human Ig gene DNA, exons are represented 
25 by boxes, and hatched areas represent non-lg protein 
DNA. 

[0034] The locations of the heavy chain locus tran- 
scription enhancer element (E) and the gpt gene are in- 
dicated. Restriction endonuclease cleavage sites are 

30 abbreviated as follows: 

R = Eco Rl; Xh = Xho I; S = Sac I; and S1/Xh = a se- 
quence formed by joining a Sai I site to an Xho I site. 
The sequence is presented around the Xho I site of plas- 
mid pSV-V NPy SNase, which forms a junction of the ?2b 

35 CH2 exon and the SNase gene. 

[0035] In the diagrammatic representations of the pre- 
dicted structures of Ig molecules and chimeric antibod- 
ies, disulphide linkages between heavy (H) and light (X) 
chains are indicated by (-S-). Only one subunit of the 

40 decavalent pSV-Vu.1 encoded IgM is illustrated. 

PRELIMINARY EXPERIMENTS 

[0036] In the following Examples use is made of an 
45 established mouse plasmacytoma cell line J558L which 
secretes light chains but does not produce any Ig 
heavy chain. This plasmacytoma cell line is described 
by Oi et al. (Oi, V.T, Morrison, S.L., Herzenberg, L.A., 
and Berg, P., PNAS USA, 80, 825-829,1983). 
so [0037] In the Examples, reduced samples were ana- 
lyzed on 12% polyacrylamide gels, while unreduced 
samples were analyzed on 7% polyacrylamide gels. 
[0038] The Examples also use plasmid pSV-Vji1 de- 
scribed by Neuberger, M.S., EMBO J., 2, 1373-1378, 
55 1 983. This plasmid comprises a complete mouse immu- 
noglobulin u. gene cloned into the expression vector 
pSV2 gpt, and is shown in Figure 1 A. The Ig u, polypep- 
tide encoded by this plasmid has a heavy chain variable 



4 



7 



EP 0 194 276 B2 



8 



region, V H , characteristic of X-j light chain-bearing 
mouse antibodies which are specific for the hapten 4-hy- 
droxy-3-nitrophenacetyl (NP): NP binding activity 
should therefore be formed following association of the 
pSV-V(i1 encoded heavy chain with mouse k^ light 
chains. 

[0039] To confirm this, pSV-Vu.1 DNA was introduced 
by spheroplast fusion into the J558L cell line and growth 
in selective medium essentially as described in the Neu- 
berger article referred to above, except that HAT was 
omitted from the selective medium and mycophenolic 
acid was used at 5jig/ml, as described in the Oi et al. 
article referred to above. Cells were cloned by limiting 
dilution. Antibody samples were purified from superna- 
tants of cloned J558L transfectants grown in Dulbecco's 
modified Eagle's medium containing 5% foetal calf se- 
rum. Supernatants (2 litres) were passed over 2ml col- 
umns of 4-hydroxy-5-iodo-3-nitrophenacetyl-amino- 
caproic acid Sepharose (NIPcap-Sepharose) and anti- 
body eluted from the washed sorbent with 1 mM NlPca- 
pOH in phosphate buffered saline. 
[0040] Biosynthetically labelled antibody was purified 
on 40 u.l N IPcap-Sepharose columns from supernatants 
of cells incubated for 4h at 37°C in medium containing 
L-p 5 S]-methionine. Tunicamycin was, if required, in- 
cluded during the labelling and during a 2h preincuba- 
tion at 8p.g/ml (parallel incubations with an IgE secreting 
cell line confirmed the efficacy of this treatment). 
[0041] Stably transfected cells were selected and 
cloned by limiting dilution. Twenty clones were analyzed 
by radioimmunoassay and each secreted high levels of 
an NP-specific IgM antibody. As illustrated in Figure 2, 
homogeneous anti-NP IgM antibody can be purified 
from supernatants of pSV-Vu.1 transfected clones with 
a yield of about 3mg/ml. 

[0042] In Figure 2 : lane (a) shows purified antibody 
(30|ig) which has been boiled with 2-mercaptoethanol 
prior to electrophoresis and stained with Coomassie 
blue; and lane (b) shows markers to enable the molec- 
ular weight of the chains to be estimated. The predicted 
structure of the Ig molecule isolated from pV-Vu.1 trans- 
fected clones is shown in Figure 1B. 

F(ab)'/> - like modified antibody 

[0043] A derivative of pSV-Vu,1 was constructed in 
which the Cu. exons were replaced by the CH1 and hinge 
exons of the mouse y2b gene. To provide translation ter- 
mination and polyadenylation sequences, an exon, C5s, 
derived from the gene encoding secreted mouse 8 
chains was placed at the 3 1 end of the gene. The con- 
structed plasmid pSV-V NPy 5 is shown in Figure 3A. 
[0044] To construct plasmid pSV-V NP7 8, the V NP ex- 
ons from pSV-V|i1 contained on a common Eco Rl frag- 
ment are placed in a vector consisting of the Bam HI - 
Eco Rl fragment of pSV2gpt (see Mulligan, R.C. and 
Berg, P., PNAS USA, 78, 2072-2076, 1 981 ) with an Xho 
I adapter in the Bam HI site. The plasmid contains an 



Eco Rl - Sac I mouse Cy2b fragment derived from phage 
M/IYG9 (see Neuberger, M.S. and Calabi, F., Nature, 
305, 240-243, 1983). The mouse C8 S exon as the PSV- 
V NP7 5 plasmid is contained in a Bam HI fragment of 

5 phage Ch 257 3 (see Cheng, H. - L, Blattner, F. R., Fit- 
zmaurice, L, Mushinski, J.F., and Tucker, P.W., Nature, 
296, 410-415, 1982) which was obtained as a Sac I - 
Sal I fragment after cloning in M13mp 11 . 
[0045] The truncated heavy chain gene of plasmid 

10 pSV-V NP7 5 would be expected to direct the synthesis of 
a F(ab)' 2 -like chimeric antibody, as shown diagrammat- 
ically in Figure 3B, consisting of two igG2b Fab mole- 
cules disulphide linked together through the 72b hinge 
with a 21 amino acid tail piece at the carboxy terminus 

15 encoded by the C5 S exon. 

[0046] Plasmid pSV-V NP7 8 was transfected into 
J558L cells and radioimmunoassay revealed that stably 
transfected cells secreted high levels of k^ -bearing an- 
ti-NP antibody. This NP-specific antibody was purified 

20 from cufture supernatants of several transfected clones 
with a yield of 5 to 10mg/l. Polyacrylamide gel electro- 
phoresis of the purified material (Figure 4) shows that 
the major protein species has an unreduced molecular 
weight of about 1 1 0,000 daltons. After reduction, a band 

25 comigrating with k light chain as well as several higher 
molecular weight polypeptides are observed. The most 
abundant of these larger polypeptides has a molecular 
weight of 31 ,000 and would constitute the heavy chain 
of the F(ab)' 2 like antibody. However, there is clear con- 

30 tamination of the pSV-V NPy 5 F(ab)* 2 antibody with other 
NP-binding material that has an unreduced molecular 
weight of around 50,000 daltons and is composed of X 1 
light chains and one of several heavy chains in the mo- 
lecular weight range 36,000 to 40,000. The presence of 

35 this minor antibody component does not reflect glyco- 
sylation heterogeneity as the electrophoretic mobility of 
the pSV-V NPy 5 encoded anti-NP antibody is unaffected 
by inclusion of tunicamycin in the incubation medium 
during biosynthetic labelling experiments (Figure 5). It 

40 is likely that the minor bands differ from the F(ab)' 2 an- 
tibody in the carboxy terminal portion of the heavy chain, 
possibly as a result of alternative processing of pSV-V N . 

immunoglobulin gene RNA transcripts. Neverthe- 
less, despite the contaminating bands, it is clear that F 

45 (ab)' 2 -like anti-NP antibody can be synthesized and se- 
creted in good yield by pSV-V NPY S transfected J558L 
cells. 

Experiments according to the Invention 

50 

Example 1- Fab-nuclease chimeric antibody 

[0047] A DNA restriction fragment containing the S. 
aureus nuclease (SNase) gene was inserted into the 
55 Xho I site located in the CH2 exon of the mouse y2b 
gene. Plasmid pSV-V NPT SNase was assembled by in- 
serting the V NP exons contained on the common Eco Rl 
fragment into the vector comprising the Bam HI - Eco 
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R I fragment of pS V2gpt with an Xho I adapter i n the Bam 
HI site as described above. An Eco Rl - Xho I mouse 
C-y2b fragment derived from phage XMYG9 was also in- 
serted in the vector, so that pSV-V NPY SNase contains 
the y2b CH1 , hinge and 5' end of the CH2 exons. The 
SNase coding region is derived from an M 1 3mp8 clone 
containing an S. aureus Sau 3A fragment in the Bam HI 
site. Removal of the SNase gene from M13mp8 as a 
Bam - Sal I fragment and recloning in M13mp12W (see 
Kam, J., Mathes, H. W. D., Gait, M. J., and Brenner, S., 
Gene, 32, 21 7-224, 1 984) allowed its isolation as an Xho 
I - Sal I fragment for final assembly of the pSV-V NPy - 
SNase, the structure of which is shown in Figure 6A. 
[0048] The heavy chain gene of pSV-V NPT SNase is 
similar to that of pSV-V NPy § except that the C5 S exon 
has been removed and replaced by an exon containing 
the first four codons of the 72b CH2 exon fused in phase 
to the nuclease coding region. SV40-derived sequences 
of the pS V2gpt-derived vector provide polyadenylation 
signals. 

[0049] J558L cells were transfected with pSV-V NPy - 
SNase and cells surviving in selective medium were 
cloned by limiting dilution. Radioimmunoassay of super- 
natants of cloned transfectants revealed that about one 
third were positive for the production of ^-bearing an- 
ti-NP antibody. Positive clones yielded between 1 mg/1 
and 1 0 mg/1 of NP binding antibody, which has the pre- 
dicted structure shown in Figure 6B. 
[0050] Analysis of biosynthetically labelled antibody 
by gel electrophoresis reveals a band comigrating with 
X 1 light chain as well as two heavy chain bands of mo- 
lecular weight 45,000 and 46,000 (Figure 5). The differ- 
ence between these two heavy chains has not been 
identified but their mobilities agree well with the predict- 
ed mobility of the V NPy SNase heavy chain. Although the 
sequence Asn-Asn-Thr is present in SNase, the two V N _ 
p^SNase heavy chain bands are still present in samples 
purified from supematants of cells that have been bio- 
synthetically labelled in the presence of tunicamycin 
(Figure 5). This demonstrates that the difference be- 
tween the two pSV-V NPy SNase heavy chains is not due 
to N-linked glycosylation. The V NPy SNase antibody ap- 
pears somewhat more heterogenous on a non-reduced 
gel, giving bands with the expected mobilities of both 
the F(ab)' 2 -SNase and Fab-SNase (Figure 4). The pres- 
ence of SNase on the heavy chain carboxy terminus 
might inhibit disulphide linking of the y2b hinge regions. 
[0051] To test for nuclease activity in the V NPy SNase 
preparation, samples which had been purified on hap- 
ten-Sepharose columns were incubated with single 
stranded DNA substrate. Digestion of the DNA was 
monitored following agarose gel electrophoresis as fol- 
lows. Single stranded M13DNA (2u,g) was incubated at 
37°C for 30 minutes in 25 mM sodium borate, 250 mM 
NaCI, 10mM CaCI 2 , pH 8.5 (20ulI) containing varying 
amounts of V NP7 SNase chimeric antibody or of purified 
S. aureus nuclease. The quantities of antibody/enzyme 
used are given in nanograms. DNA in the samples was 



then analyzed by ethidium bromide fluorescence after 
electrophoresis through a 1 .2% agarose gel. A Hind III 
digest of phage k DNA provides size markers. Ca ++ de- 
pendency of the nuclease activity was confirmed by run- 
s ning incubations in the presence of 40mM MgCI 2 , 25mM 
EGTA. 

[0052] As shown in Figure 7, V NP7 SNase but not V N . 
p^ antibodies show nuclease activity and this activity - 
like that of authentic S. aureus nuclease - is dependent 

10 on Ca ++ but not Mg+ + ions. As judged on a molar basis, 
the catalytic activity of the V NPy SNase sample is about 
1 0% that of authentic S.aureus nuclease. 
[0053] The V NPy SNase chimeric antibody can be 
used as a genetically conjugated enzyme linked anti- 

15 body in ELISA-type assays as shown in Figure 8. Anti- 
gen coated plastic plates were incubated with various 
amounts of V NPT SNase protein and bound antibody was 
then detected by virtue of its nuclease activity. This was 
achieved by addition to the plate of a solution containing 

20 DNA and ethidium bromide. Following digestion of the 
DNA substrate by the immobilized V NF>Y SNase antibody, 
the fluorescence due to the DNA/ethidium bromide com- 
plex substantially decreased. 

[0054] In particular, polyvinyl microtitre plates were 
25 coated with (NIP) 2 o - bovine serum albumin (40u,g/ml). 
After blocking un reacted sites with BSA, dilutions of V N _ 
p^SNase or V U pfi chimeric antibodies were incubated 
in the wells, the amounts of antibody being given in na- 
nograms in Figure 8. After washing off unbound mate- 
30 rial, a solution (40uil) containing 1u.g M13 single strand- 
ed DNA and 1u,g/ml ethidium bromide in pH 8.5 buffer 
was added. The plate was photographed after a 1 hour 
incubation at 37°C. 

[0055] As shown in Figure 8, quantities in the range 
35 of 1 0 ng of V NPy SNase antibody are easily detected and 
no decrease in fluorescence is obtained with the V NPy 5 
antibody control. We have found that the assay may be 
made at least tenfold more sensitive by increasing the 
incubation time with the DNA substrate. 

40 

Example 2 - Fab-myc chimeric antibody 

[0056] The carboxyterminal portion of the mouse c- 
myc gene was fused to the antibody Fab. The product 

45 of the c- myc gene is a protein which contains many thiol 
groups and is normally resident within the cell. There is 
no reason to believe that the third exon of c- myc on its 
own will encode a functional protein domain. Thus, if the 
Fab-myc fusion protein were secreted from the cell it 

50 would provide a source of protein for making anti-myc 
antisera. 

[0057] Plasmid pSV-V NPy myc was assembled essen- 
tially as described for the assembly of pSV-V NPy 5 except 
that the pSV-V NP7 6 Sac I - Xho I fragment containing the 
55 C5 S exon was replaced by a Sac I - Bgl II fragment con- 
taining the 3' exon of mouse c- myc. The restriction site 
in Figure 9 marked Bg/B is a site formed by joining the 
Bgl II site at the 3' end of c- myc to the Bam HI site of 
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pSV2gpt. The c- myc fragment comes from phage 
XMYG2, which contains the translocated c-myc gene of 
mouse plasmacytoma X63Ag8 (see Neuberger and Cal- 
abi, loc. cit). 

[0058] The plasmid is similar in structure to pSV-V N . 
p^S except that the C8 S exon is replaced with the 3' -ter- 
minal exon of the mouse c- myc gene. This c- myc exon 
encodes 187 aminoacids (see Bernard, O., Cory, S., 
Gerondatis, S., Webb, E. and Adams, J. M., EMBO J., 
2375-2383, 1983) and should provide the transcription 
poiyadenylation signal. 

[0059] The plasmid was transfected into J558L and 
cells from wells positive for production of anti-NP anti- 
body cloned by limiting dilution. Hapten-binding protein 
was purified from culture supematants and analyzed for 
the presence of c- myc antigenic determinants in an in- 
direct radioimmunoassay. 

[0060] Samples of either the putative Fab-myc or of 
the anti-NP F(ab)* 2 (to act as control) were incubated in 
wells of a polyvinyl microtitre plate that had been coated 
with a monoclonal anti-c-myc antibody; bound anti-NP 
antibody was then detected using a radioiodinated mon- 
oclonal anti-idiotype antibody which recognises the Fab 
portion of the anti-NP antibodies. 
[0061] As shown in Figure 10, the Fab-myc clearly 
binds to the monoclonal anti-c- myc antibody, whereas 
the anti-NP F(ab)' 2 and other controls do not. The Fab- 
myc was also recognized by two other monoclonal an- 
tibodies that are specific for the carboxyterminal end of 
c- myc . SDS/polyacrylamide gel electrophoresis of the 
Fab-myc reveals that it is somewhat heterogenous; a 
band comigrating with X A light chains and several bands 
with higher molecular weight in the range 38,000 to 
55,000 daltons are observed, without a single dominant 
heavy chain band being apparent. The expected size of 
the Fab-myc is 50,000 daltons. It has been observed 
that, after prolonged storage, precipitates appear in the 
Fab-myc sample and SDS/polyacrylamide gel electro- 
phoresis reveals more extensive heterogeneity of the 
heavy chain bands. We therefore believe that the het- 
erogeneity of the Fab-myc protein indicated by the SDS/ 
poiyacrylamide gel analysis is most probably due to pro- 
teolytic degradation. 

Example 3 - Fab- y - Klenow Chimeric Antibody. 

[0062] A plasmid, PSV-V NPy Klenow, which encodes 
the heavy chain of a recombinant antibody in which the 
Klenow fragment of DNA polymerase I is fused to the 
Fab portion of a mouse lgG2b molecule, was assem- 
bled. 

[0063] The construction of pSV-V NP7 Klenow is analo- 
gous to that previously described for pSV-V NPy SNase. 
The coding region for the Klenow fragment of DNA 
polymerase I was obtained as a Bam HI fragment by 
combining two plasmids, pCJ14 (CM. Joyce and N.G. 
D. Grindley, PNAS USA. 80, 1830-1834, 1983) and 
pCJ89 (CM. Joyce and N.G.D. Grindley, J. Bacterid. , 



158,636-643, 1984), in which Bam HI linkers have been 
inserted on either side of the Klenow coding region. This 
Bam HI fragment was converted into a Sal I fragment 
by use of linkers and inserted into the unique Xho I site 
5 of pSV-V NPy 2b (CH2, CH3). 

[0064] This antibody/enzyme fusion gene contains a 
variable region, V NP , such that association of the pSV- 
V NP7 Klenow heavy chain with the mouse immunoglob- 
ulin X light chain from the J558L cell line will form a bind- 
10 ing site for the hapten 4-hydroxy-3-nitrophenacetyl 
(NP). The V NP gene is linked to exons encoding the 
CH1 , hinge and aminoterminal part of the CH2 domain 
of a mouse immunoglobulin 72b heavy chain. The DNA 
encoding the rest of CH2 and all of CH3 has been re- 
's placed by a fragment of the E. coli DNA polymerase I 
gene that specifies the 5'-3' polymerase and 3'-5' exo- 
nuclease activities (the Klenow fragment). This Fab-Kle- 
now fusion gene was cloned into the plasmid vector 
pSV2gpt which provides a poiyadenylation signal for the 
20 Fab-Klenow transcription unit and also provides a mark- 
er, cjgt, that confers resistance to the drug mycophenolic 
acid and thus allows selection of stably transfected 
mammalian cells. 

[0065] Spheroplast fusion was used as a means to in- 

25 troduce pSV-V NPy Klenow DNA into J558L cells. (The 
procedure used for protoplast fusion and selection of 
transfected clones is described in detail by M. S. Neu- 
berger and G. T. Williams in Protein engineering : appli- 
cations in science ; medicine and industry (M. Inouye 

30 and R. Sarma, eds.), Academic Press,) Stable transfect- 
ants were selected in medium containing mycophenolic 
acid and the presence of NP-specific antibody in the cul- 
ture medium of such transfectants was identified by ra- 
dioimmunoassay. The transfectants were cloned by lim- 

35 iting dilution and one particular clone, JW64/7, that gave 
a high antibody titre was chosen for further study. 
[0066] The protein secreted by JW64/7 was exam- 
ined by SDS/polyacrylamide gel electrophoresis of bio- 
synthetically labelled samples that had been purified on 

40 hapten-Sepharose sorbent (Figure 12B). As expected 
from the predicted structure of the Fab-Klenow protein 
(Figure 11 B), the gel reveals the presence of two 
polypeptide chains: a band corresponding to ^ light 
chain and a heavy chain of mol. wt. about 96,000 (Figure 

45 12B). Within the Klenow portion of the Fab-Klenow 
heavy chain, four sequences of the form Asn-X-Thr/Ser 
are encountered; these might constitute sites for N- 
linked glycosylation. In order to discover whether the 
Fab-Klenow heavy chain is in fact glycosylated, biosyn- 

50 thetic labelling experiments were performed in the pres- 
ence of the glycosylation inhibitor tunicamycin. The re- 
sults (Figure 12B) reveal that tunicamycin does indeed 
result in the synthesis of a heavy chain of reduced mo- 
lecular weight. 

55 [0067] Fab-Klenow protein was purified by affinity 
chromatography on NP-Sepharose from culture super- 
natant of JW64/7 grown in DM EM/10% foetal calf se- 
rum, giving a homogeneous preparation (Figure 12A). 
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The yield varied in the range of 1 to 1 5 mg of protein per 
litre of culture supernatant. The 5'-3' polymerase activity 
of the purified protein was measured using the classical 
assay (The assay was performed as described by P. 
Setlow, Methods Enzymol. 29, 3-1 2, 1 974.) in which the s 
enzyme is incubated with "activated" DNA and the four 
dNTPs, one of which is radiolabeled; the incorporation 
of radioactivity into acid-precipitable material is fol- 
lowed. In this assay, using activated calf thymus DNA 
as substrate, the Fab-Klenow gave an activity of about 10 
1 .1 x 10 3 units/mg as compared to a value of 7 x 10 3 
units/mg obtained under the same assay conditions us- 
ing a commercial sample of homogeneous Klenow frag- 
ment which had been prepared by proteolytic fragmen- 
tation of DNA polymerase I purified from E. coli. A de- is 
creased specific activity (expressed as units permg pro- 
tein) of the Fab- Klenow compared to the normal en- 
zyme is to be expected in view of their different molec- 
ular weights. However, this can only account for part of 
the difference in activity. Examination of unreduced Fab- 20 
Klenow in SDS/polyacrylamide gels (not shown) sug- 
gests the presence of divalent F(ab') 2 - Klenow as well 
as monovalent protein. It is possible that the F(ab') 
2-Klenow might only show half-site reactivity; alterna- 
tively, it might be that glycosylation reduces the specific 25 
activity of the Fab-Klenow. 

[0068] A major use of DNA polymerase I Klenow frag- 
ment is in the chain termination of DNA sequencing. As 
shown in Figure 13, Fab-Klenow can indeed be used 
successfully for this purpose. Figure 13 shows the use 30 
of Fab-Klenow in chain termination DNA sequencing. 
DNA from an M 13 clone was sequenced using Fab-Kle- 
now as described by Sanger et al. (F. Sanger, S. Nicklen 
and A. R. Coulson, PNAS USA, 74, 5463-5476, 1077) 
using 1 unit per clone of Fab-Klenow. 35 
[0069] Thus it has been shown that recombinant an- 
tibody technology can usefully be applied to the tagging 
of specific enzymes such that they are secreted from 
the cell and can be readily purified to homogeneity in a 
one step purification. 40 

CONCLUSION 

[0070] The above Examples demonstrate that by us- 
ing the process of the present invention, it is possible to 45 
produce secreted, functional chimeric antibodies, which 
was not previously possible. The process enables the 
production of a number of chimeric antibodies which 
have not previously been known. 



Claims 

1 . A process for the production of a chimeric antibody 
comprising at least part of an Ig molecule and at 55 
least part of a non-lg protein, in which both parts 
are capable of functional activity, the process com- 
prising: 



a) preparing an expression vector including a 
suitable promoter operably linked to a DNA se- 
quence comprising a first part which encodes 
at least the variable region of the heavy or light 
chain of an Ig molecule and a second part which 
encodes at least part of a non-lg protein; 

b) transforming an immortalised mammalian 
cell line, which secretes an isolated Ig light or 
heavy chain respectively complementary to the 
part encoded by the first part of the vector pre- 
pared in step a), with the prepared vector; and 

c) culturing said transformed cell line to pro- 
duce the chimeric antibody. 

2. A process for the production of a chimeric antibody 
comprising at least part of an Ig molecule and at 
least part of a non-lg protein, in which both parts 
are capable of functional activity, the process com- 
prising: 

a) preparing a first expression vector including 
a suitable promoter operably linked to a DNA 
sequence comprising afirst part which encodes 
at least the variable region of the heavy or light 
chain of an Ig molecule and a second part which 
encodes at least part of a non-lg protein; 

b) preparing a second expression vector includ- 
ing a suitable promoter operably linked to a 
DNA sequence which encodes at least the var- 
iable region of a complementary light or heavy 
chain respectively of an Ig molecule; 

c) transforming an immortalised mammalian 
cell line with the first and second expression 
vectors prepared in steps a) and b); and 

d) culturing said transformed cell line to pro- 
duce the chimeric antibody. 

3. A process for the production of a chimeric antibody 
comprising at least part of an Ig molecule and at 
least part of a non-lg protein, in which both parts 
are capable of functional activity, the process com- 
prising: 

a) preparing an expression vector including: a 
first DNA sequence comprising a first part 
which encodes at least the variable region of 
the heavy or light chain of an Ig molecule and 
a second part which encodes at least part of a 
non-lg protein operably linked to a suitable pro- 
moter; and a second DNA sequence which en- 
codes at least the variable region of a comple- 
mentary light or heavy chain respectively of an 
Ig molecule operably linked to a suitable pro- 
moter; 

b) transforming an immortalised mammalian 
cell line with the expression prepared in step 
a); and 

c) culturing said transformed cell line to pro- 
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duce the chimeric antibody. 

4. The method of any one of claims 1 to 3, wherein the 
immortalised cell line is of myeloid origin. 

5. The method of claim 4, wherein the immortalised 
cell line is a myeloma cell line or a derivative thereof. 

6. The method of claim 1 or any claim dependent ther- 
eon wherein transformation is accomplished by 
transforming a suitable bacterial cell with the vector 
prepared in step a) and then fusing the bacterial cell 
with the immortalised cell line. 

7. The method of any one of claims 1 to 6, wherein the 
first part of the DNA sequence, which encodes at 
least the variable region of the heavy or light chain 
of the Ig molecule, is directly linked to the second 
part, which encodes at least part of a non-lg protein. 

8. The method of any one of claims 1 to 6, wherein the 
first part of the DNA sequence, which encodes at 
least the variable region of the heavy or light chain 
of the Ig molecule, is linked to the second part, 
which encodes at least part of a non-lg protein, by 
an intervening sequence which includes a specific 
cleavage sequence. 

9. The method of claim 8, wherein the cleavage se- 
quence is specific for Factor Xa. 

10. A chimeric antibody comprising at least part of an 
Ig molecule and at least part of a non-lg protein in 
which both parts are capable of functional activity, 
the antibody comprising: 

a) a first polypeptide chain comprising: (i) at 
least the variable region of the heavy or light 
chain of an Ig molecule; and (ii) at least part of 
a non-lg protein, the parts (i) and (ii) being 
linked together by a specif ically cleavable linker 
sequence; and 

b) a second polypeptide chain comprising at 
least the variable region of a complementary 
light or heavy chain respectively of an Ig mole- 
cule, 

the first and second chains being associated to- 
gether so as to form an antigen binding site. 

11. The chimeric antibody of claim 10, wherein the non- 
lg protein is an enzyme. 

1 2. The chimeric antibody of claim 1 0, wherein the non- 
lg protein is a non-lg protein of known binding spe- 
cificity. 

13. The chimeric antibody of claim 10, wherein the non- 



lg protein is a protein toxin. 

14. Use of the chimeric antibody of claim 11 in an ELI- 
SA-type assay. 

5 

15. Use of the chimeric antibody of claim 12 in an im- 
munoassay. 

1 6. The chimeric antibody of claim 1 3 for use in therapy. 

10 

17. Use of the chimeric antibody of claim 10 in the pu- 
rification by affinity chromatography of the non-lg 
protein part. 

15 

Patentanspruche 

1. Ein Verfahren zur Herstellung eines chimarischen 
Antikorpers, derzumindest einen Teil eines Ig-Mo- 

20 lekiils und zumindest einen Teil eines Nicht-lg-Pro- 
teins umfaBt und in dem beide Teile zu f unktioneller 
Aktivitat befahigt sind, welches Verfahren folgende 
Schritte umfaBt: 

25 a) Herstellen eines Ex press ionsvektors, der ei- 

nen geeigneten, mit einer DNA-Sequenz ope- 
rativ verbundenen Promoter enthalt, wobei die 
DNA-Sequenz einen ersten, zumindest die va- 
riable Region der schweren Oder leichten Kette 

30 eines Ig-Molekiils codierenden Teil und einen 

zweiten, zumindest einen Teil eines Nicht-lg- 
Proteins codierenden Teil umfaBt; 
b) Transform ieren einer immortalisierten Sau- 
getierzellinie mit dem hergestellten Vektor, wo- 

35 bei die Saugetierzellinie eine isolierte Ig-leichte 

bzw. Ig-schwere Kette ausscheidet, die zu dem 
Teil, der von dem ersten Teil des in Stufe (a) 
hergestellten Vektorscodiert wird, komplemen- 
tar ist; und 

40 c) Zuchtung dieser transformierten Zellinie zur 

Herstellung des chimarischen Antikorpers. 

2. Ein Verfahren zur Herstellung eines chimarischen 
Antikorpers, derzumindest einen Teil eines Ig-Mo- 

45 lekiils und zumindest einen Teil eines Nicht-lg-Pro- 
teins enthalt und in dem beide Teile zu funktioneller 
Aktivitat befahigt sind, welches Verfahren folgende 
Schritte umfaBt: 

so a) Herstellen eines ersten Expressionsvektors, 

der einen geeigneten, mit einer DNA-Sequenz 
operativ verbundenen Promotor enthalt, wobei 
die DNA-Sequenz einen ersten, zumindest die 
variable Region der schweren oder leichten 

55 Kette eines Ig-Molekiils codierenden Teil und 

einen zweiten, zumindest einen Teil eines 
Nicht-lg-Proteins codierenden Teil enthalt; 
b) Herstellen eines zweiten Expressionsvek- 
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tors, der einen geeigneten, mit einer DNA-Se- 
quenz operativ verbundenen Promoter enthalt, 
wobei die DNA-Sequenz zumindest die varia- 
ble Region einer komplementaren leichten 
bzw. schweren Kette eines Ig-Molekiils codiert; 5 

c) Transformieren einer immortalisierten Sau- 
getierzellinie mit den ersten undzweiten, in den 
Stufen a) und b) hergestellten Vektoren; und 

d) Zuchtung diesertransformierten Zeilinie zur 
Herstellung des chimarischen Antikorpers. 10 

3. Ein Verfahren zur Herstellung eines chimarischen 
Antikorpers, der zumindest einen Teil eines Ig-Mo- 
lekuls und zumindest einen Teil eines Nicht-lg-Pro- 
teins umfaBt und in dem beide Teile zu funktioneller 1$ 
Aktivitat befahigt sind, welches Verfahren folgende 
Schritte umfaBt: 

a) Herstellen eines Expressionsvektors, der 
enthalt: eine erste DNA-Sequenz, die einen er- 20 
sten, zumindest die variable Region der schwe- 
ren oder leichten Kette eines Ig-Molekuls co- 
dierendenTeil und einen zweiten, zumindest ei- 
nen Teil eines Nicht-lg-Proteins codierenden 
Teil in operativer Verbindung mit einem geeig- 25 
neten Promotor; und eine zweite DNA-Se- 
quenz, die zumindest die variable Region einer 
komplementaren leichten bzw. schweren Kette 
eines Ig-Molekuls codiert, in operativer Verbin- 
dung mit einem geeigneten Promotor umfaBt; 30 

b) Transformieren einer immortalisierten Sau- 
getierzellinie mit dem in Stufe a) hergestellten 
Vektor; und 

c) Zuchtung dieser transformterten Zeilinie zur 
Herstellung des chimarischen Antikorpers. 35 

4. Das Verfahren nach einem der Anspriiche 1 bis 3, 
bei welchem die immortal isierte Zeilinie myeloiden 
Ursprungs ist. 

40 

5. Das Verfahren nach Anspruch 4, bei welchem die 
immortalisierte Zeilinie eine Myelom-Zellinie oder 
ein Derivat hievon ist. 

6. Das Verfahren nach Anspruch 1 oder nach einem *s 
beliebigen hievon abhangigen Anspruch, bei wel- 
chem die Transformation durch Transformieren ei- 
ner geeigneten Bakterien-Zellinie mit dem in Stufe 

a) hergestellten Vektor und anschlieBende Fusion 
der Bakterienzelle mit der immortalisierten Zeilinie so 
erreicht wird. 

7. Das Verfahren nach einem der Anspriiche 1 bis 6, 
bei welchem der erste Teil der DNA-Sequenz, der 
zumindest die variable Region der schweren oder 55 
leichten Kette des Ig-Molekiils codiert, direkt an den 
zweiten, zumindest einen Teil eines Nicht-lg-Prote- 

ins codierenden Teil gebunden ist. 



8. Das Verfahren nach einem der Anspriiche 1 bis 6, 
bei weichem 

der erste Teil der DNA-Sequenz, der zumindest die 
variable Region der schweren oder leichten Kette 
des ig-Molekuls codiert, an den zweiten, zumindest 
einen Teil eines Nicht-lg-Proteins codierenden Teil 
uber eine dazwischenliegende Sequenz, die eine 
spezifische Spaltungsstelie enthalt, gebunden ist. 

9. Das Verfahren nach Anspruch 8, bei welchem die 
Spaltungssequenz spezifisch fiir Faktor Xa ist. 

10. Ein chimarischer Antikorper, der zumindest einen 
Teil eines Ig-Molekiils und zumindest einen Teil ei- 
nes Nicht-lg-Proteins umfaBt, bei welchem beide 
Teile zu funktioneller Aktivitat befahigt sind, wobei 
der Antikorper umfaBt: 

a) eine erste Polypeptid kette, welche umfaBt: 
(i) zumindest die variable Region der schweren 
oder leichten Kette eines Ig-Molekiils; und (ii) 
zumindest einen Teil eines Nicht-lg-Proteins, 
wobei die Teile (i) und (ii) uber eine spezifisch 
spaltbare Linker-Seqjenz miteinander verbun- 
den sind; und 

b) eine zweite Polypeptid kette, die zumindest 
die variable Region einer komplementaren 
leichten bzw. schweren Kette eines Ig-Molekiils 
umfaBt, 

wobei die ersten und zweiten Ketten miteinander 
assoziiert sind, urn eine Antigenbindungsstelle zu 
bilden. 

11. Der chimarische Antikorper nach Anspruch 10, in 
welchem das Nicht-lg-Protein ein Enzym ist. 

12. Der chimarische Antikorper nach Anspruch 10, in 
welchem das Nicht-lg-Protein ein Nicht-lg-Protein 
mit bekannter Bindungsspezifitat ist. 

13. Der chimarische Antikorper nach Anspruch 10, in 
welchem das Nicht-lg-Protein ein Protein-Toxin ist. 

14. Verwendung des chimarischen Antikorpern nach 
Anspruch 11 in einem Assay vom ELISA-Typ. 

15. Verwendung des chimarischen Antikorpers nach 
Anspruch 12 in einem Immunoassay. 

16. Der chimarische Antikorper nach Anspruch 13 zur 
Verwendung in derTherapie. 

17. Verwendung des chimarischen Antikorpers nach 
Anspruch 10 bei der Reinigung des Nicht-lg-Prote- 
in-Teils durch Affinitatschromatographie. 
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R v ndicati ns 

1. Un procede pour la production d'un anticorps chi- 
mere ou chimerique comprenant au moins une par- 
tie d'une molecule d'lg (immunoglobuline) et au 
moins une partie d'une proteine de non-lg, dans le- 
quet les deux parties sont capables d'une activite 
fonctionnelle, ce procede comprenant: 

a) ta preparation d'un vecteur d'expression 
comprenant un promoteur convenable relie 
d'une maniere operationnelle a une sequence 
d'ADN comprenant une premiere partie qui co- 
de pour au moins la region variable de la chaT- 
ne, lourde ou legere, d'une molecule d'lg et une 
seconde partiequi codepourau moins une par- 
tie d'une proteine de non-lg; 

b) la transformation d'une lignee cellulaire im- 
mortalisee de mammifere, qui secrete une 
chaine, legere ou lourde, respectivement, d'lg 
isolee, complementaire de la partie codee par 
la premiere partie du vecteur prepare dans la 
phase a), avec le vecteur prepare; et 

c) la culture de ladite Iign6e cellulaire transfor- 
mee pour produire I'anticorps chimerique. 

2. Un procede pour la production d'un anticorps chi- 
mere ou chimerique comprenant au moins une par- 
tie d'une molecule d'lg (immunoglobuline) et au 
moins une partie d'une proteine de non-lg, dans le- 
quel les deux parties sont capables d'une activite 
fonctionnelle, ce procede comprenant; 

a) la preparation d'un premier vecteur d'expres- 
sion comprenant un promoteur convenable re- 
lie d'une maniere operatoire a une premiere se- 
quence d'ADN comprenant une premiere partie 
qui code pour au moins la region variable de la 
chaine, lourde ou I6gere, d'une molecule d'lg 
et une seconde partie qui code pour au moins 
une partie d'une proteine de non-lg; 

b) la preparation d'un second vecteur d'expres- 
sion comprenant un promoteur convenable re- 
lie d'une maniere operationnelle a une sequen- 
ce d'ADN qui code pour au moins la region va- 
riable d'une chaine compl£mentaire, l£gere ou 
lourde, respectivement, d'une molecule d'lg; 

c) la transformation d'une lignee cellulaire im- 
mortalisee de mammifere avec les premier et 
second vecteurs d'expression prepares dans 
les phases a) et b); et 

d) la culture de ladite lignee cellulaire transfor- 
med pour produire I'anticorps chimerique. 

3. Un procede pour la production d'un anticorps chi- 
mere ou chimerique comprenant au moins une par- 
tie d'une molecule de Ig (immunoglobuline) et au 
moins une partie d'une proteine de non-lg, dans le- 



quel les deux parties sont capables d'une activite 
fonctionnelle, ce procede comprenant: 

a) la preparation d'un vecteur d'expression qui 
5 comporte : une premiere sequence d'ADN 

comprenant une premiere partie qui code pour 
au moins la region variable de la chaine, lourde 
ou legere, d'une molecule d'lg et une seconde 
partie qui code pour au moins une partie d'une 

10 proteine de non-lg connectee d'une maniere 

operationnelle a un promoteur convenable; et 
une seconde sequence d'ADN qui code pour 
au moins la region variable d'une chaine com- 
plementaire, legere ou lourde, respectivement, 

'5 d'une molecule d'lg reliee d'une maniere ope- 

rationnelle a un promoteur convenable; 

b) la transformation d'une lignee cellulaire im- 
mortalisee de mammifere avec le vecteur d'ex- 
pression prepare dans la phase a); et 

20 c) la culture de ladite lignee cellulaire transfor- 

med pour produire I'anticorps chimerique. 

4. La methode de I'une quelconque des revendica- 
tions 1 a 3, dans laquelle la lignee cellulaire immor- 

25 talisee est d'origine myeloi'de. 

5. La methode de la revendication 4, dans laquelle la 
lignee cellulaire immortalisee est une lignee cellu- 
laire de myelome ou est derivee de celle-ci. 

30 

6. La methode de la revendication 1 ou toute revendi- 
cation dependant de celle-ci, dans laquelle la trans- 
formation est realised par transformation d'une cel- 
lule bacterienne convenable au moyen du vecteur 

35 prepare dans la phase a) et ensuite par fusion de 
la cellule bacterienne avec la lignee cellulaire im- 
mortalisee. 

7. La methode de I'une quelconque des revendica- 
40 tions 1 a 6, dans laquelle la premiere partie de la 

sequence d'ADN, qui code pour au moins la region 
variable de la chaine, lourde ou legere, de la mole- 
cule d'lg, est reliee directement a la seconde partie, 
qui code pour au moins une partie d'une proteine 
45 de non-lg. 

8. La methode de I'une quelconque des revendica- 
tions 1 a 6, dans laquelle la premiere partie de la 
sequence d'ADN, qui code pour, au moins la region 

50 variable de la chame, lourde ou legere, de la mole- 
cule d'lg, est reliee a la seconde partie, qui code 
pour au moins une partie d'une proteine de non-lg, 
par une sequence intervenante qui comprend une 
sequence de coupure specifique. 

55 

9. La methode de la revendication 8, dans laquelle lu 
sequence de coupure est specifique pour le Facteur 
Xa. 
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10. Un anticorps chimerique comprenant au moins une 
partie d'une molecule d'lg et au moins une partie 
d'une proteine de non-lg dans laquelle les deux par- 
ties sont capables d'activite fonctionnelle, cet anti- 
corps comprenant: 5 

a) une premiere chaine polypeptidique com- 
prenant: (i) au moins la region variable de la 
chaine, lourde ou legere, d'une molecule d'lg; 

et (ii) au moins une partie d'une proteine de 10 
non-lg, les portions (i) et (ii) etant reliees I'une 
a I'autre par une sequence de liaison specifi- 
quement coupable ; et 

b) une seconde chaine polypeptidique compre- 
nant au moins la region variable d'une chaine 15 
complementaire, legere ou lourde, respective- 
ment, d'une molecule d'lg, 

les premiere et seconde chalnes etant associees 
ensemble pour former un site de liaison d'antigene. 20 

11. L'anticorps chimerique de la revendication 10, dans 
lequel la proteine de non-lg est un enzyme. 

1 2. L'anticorps chimerique de la revendication 1 0, dans 25 
laquelle la proteine de non-lg est une proteine de 
non-lg de specificite de liaison connue. 

13. L'anticorps chimerique de la revendication 1 0, dans 
lequel la proteine de non-lg est une toxine proteini- 30 
que. 

14. Utilisation de l'anticorps chimerique de la revendi- 
cation 11 dans un test de type ELISA. 

35 

15. Utilisation de l'anticorps chimerique de la revendi- 
cation 12 dans un test d'immunite. 

16. L'anticorps chimerique de la revendication 13 pour 
utilisation en therapie. 40 

17. Utilisation de l'anticorps chimerique de la revendi- 
cation 10, dans la purification, parchromatographie 
par affinite, de la partie de proteine de non-lg. 

45 
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FIG. 7 
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FIG. 9 
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